Objective-To determine the workload implications for general practice of the Coronary Prevention Group and British Heart Foundation action plan for preventing heart disease.
Introduction
The Coronary Prevention Group and British Heart Foundation recently published guidelines on preventive care in general practice based on formal risk assessment with the Dundee coronary risk-disk. 2 These guidelines recognise that resources are limited and suggest how practices should set priorities in preventing coronary heart disease by choosing which patients need special care and which can be given general advice. Figure 1 shows the key decisions. The first step is to measure blood pressure and record smoking habit, personal medical history (of ischaemic heart disease, diabetes, hypertension, or hyperlipidaemia), and close family history (of premature heart disease before the age of 50 years or familial hyperlipidaemia) in all patients aged 18-74 years. This process divides the population into three groups: those with established disease (clinical risk group), those with a family history but no established disease (family risk group), and the remainder (general risk group).
All people in the clinical and family risk groups (preset) are selected.
The more complicated part of the guidelines deals with the allocation of patients at general risk to special care. There are three stages in this process. Firstly, some patients within the general risk group are excluded from further consideration for cholesterol measurement or special care because they fall outside a predetermined age and sex range. Secondly, some of the remaining patients are excluded because their estimated Dundee score, calculated from the population mean total cholesterol concentration for the specific age-sex group, is below a defined cut off point (the nearset). Thirdly, total cholesterol is measured in a blood sample and only those above the preset threshold when their actual Dundee risk score is recalculated are allocated to special care.
The guidelines give only limited information about the practical implications of making these different decisions. Practices must know how many patients will be identified for special care, how many will need cholesterol concentration measured, and how many patients at generally accepted high risk (for example, heavy smokers) will receive only general advice when specific thresholds are chosen and specific groups screened. We therefore decided to write a computer simulation to apply the guidelines to about 5000 patients screened in the OXCHECK trial in 1989-91. OXCHECK is a randomised controlled trial of health checks in patients aged 35-64 years from five general practices in Bedfordshire.' The uptake of screening has been high (about 80%) and the trial provides a useful estimate of the overall prevalence of cardiovascular risk in a general practice population. The practical outcome in the OXCHECK population of making the different decisions required by the working group's guidelines are described and some modifications suggested.
Methods
Details of the methods of the OXCHECK trial have been described.' Briefly, the trial is based in five general practices in Luton and Dunstable, Bedfordshire. In 
Results
Dundee score distribution- Figure 2 shows the frequency distribution of the Dundee score in the OXCHECK population for the clinical risk, family risk, and general risk groups. The similarity in distribution is striking (and unexpected) . In all groups the distribution is heavily skewed. Most patients scored less than 5 (the median was between 4 and 5) and there was a long tail (the highest score recorded was 84). The Dundee score is directly proportional to risk, so everyone in the tail with a score of 20 or more is at least four times as likely as the person with the median score (of similar age and sex) to have a cardiovascular event. General practitioners are unlikely to want to exclude these high risk patients by setting a preset threshold above 20 or to try to offer special care to more than half their patients by selecting a threshold of 5 or less. Hence the preset thresholds reported in this paper are in the range 6 to 20.
Clinical and family risk- Table I (fig 2) with the number allocated to special care with specific presets (fig 3) . The nearset threshold makes a greater difference if high preset levels are chosen. At a preset of 20 only 34 of the 90 (37 8%) patients with an actual Dundee score of 20 or more were selected for special care. This is because the nearset was 16 and cholesterol concentration was not measured in 56 patients with an estimated score below 16 but a cholesterol concentration high enough to increase their score to 20. In contrast, at a preset of 6, 1342 of the 1582 (84 8%) patients with an actual score of6 were selected, even though a closer nearset of 4 was used.
Patients at high unifactonral risk-One problem with the multifactorial approach to risk estimation is that some people at high unifactorial risk will be missed and may not be allocated to special care. Figure 5 Overall workload- allocated to special care on the basis of specific preset and nearset thresholds.
Discussion
There is a recognised need to set priorities for prevention ofcardiovascular disease in general practice. The potential workload is immense, and the Coronary Prevention Group and the British Heart Foundation guidelines (using the Dundee risk-disk) have much to recommend them. They take account of the synergistic interaction of risk factors, they recognise that many patients already have established clinical conditions such as hypertension, and they suggest a system for rationing cholesterol measurement and for targeting follow up resources where they are likely to do most good. However, the simulation raised several practical problems in the application of the guidelines. Many problems arise from ambiguity rather than more serious difficulties, but we suspect that other general practitioners share our confusion and will value clarification.
DRAWBACKS OF GUIDELINES
The most obvious problem is the number of people at high risk from one factor but at low risk from all others. Such people may have low Dundee scores but be at high risk of disease. This is because risk factors such as smoking or hypertension confer risk for diseases other than coronary atheroma and because at the extremes of risk the data on which the multifactorial model was built are scanty. For example, the weighting for cholesterol concentration does not reflect the high risk of young people with familial hyperlipidaemia (recently reported as associated with a mortality almost 100 times that expected at ages 20-39).5 At a preset threshold of 12, our results show ( fig 5) that a quarter of heavy smokers and more than a third ofpatients with notably raised blood pressure and total cholesterol concentrations are likely to be allocated to the general advice group. Although it is unclear what exactly is meant by special care compared with general advice, and the authors of the guidelines state that "attention to special care should not diminish existing effort to advise all smokers, people with borderline hypertension and all those who are overweight," this issue of unifactorial risk must be dealt with specifically. The clinical priority is to establish clear protocols for the follow up of each individual risk factor, particularly hypertension, diabetes, and hyperlipidaemia. These protocols must be applied to all patients screened and will define those who need special clinical care. This will include people with borderline hypertension, mild hyperlipidaemia, and impaired glucose tolerance as well as those with established clinical disease.
Several other practical issues raised by the working group's algorithm (fig 1) need clarification. Firstly, the flow chart suggests that all patients aged 18 to 74 years should be screened but that risk calculation should be performed only on certain subgroups defined by age and sex. Selective calculation of risk score seems unnecessary. All of the data required to make the calculation (assuming use of estimated cholesterol concentration) will be available from the initial health assessment. Secondly, the Dundee score does not adjust for the absolute differences in risk with age and between men and women. This does not imply selective calculation of score by age and sex but means that the disk is best used to allocate resources within a specific age-sex group, after taking account of the absolute risk and the effectiveness of intervention in each group. Thirdly, we disagree with the advice that the Dundee rank is more useful than the Dundee score. The score is directly proportional to relative risk and can be interpreted in relation to a median population score of about 5. The use of the rank is promoted to give a clear indication of the work generated by adopting different thresholds, but the distribution of the score is clearly different in different populations.
Thus the rank shown on the disk can be misleading in predicting workload. Choosing a threshold for special care of Dundee rank 20 includes only 11% of the OXCHECK population-which overestimates workload by almost 100%. In giving personal advice an error may also arise from the fact that the risk-disk weightings are based on data for 40-59 year old men screened between 18 and 20 years ago. ' As a proposed mechanism for rationing cholesterol measurement, the guidelines are undoubtedly contentious. As previously reported, family history is not a good predictor of high total cholesterol concentration in the OXCHECK data.3 We remain unconvinced in the light of these data and those of the national lipid screening study7 that selective testing on the basis of family history, clinical history, or clinical signs is empirically justified if the main objective is identification of the 0 5% of patients at high risk because of specific problems of lipid metabolism. A significant number of patients with total cholesterol concentrations ¢ 10 mmol/l will not be detected unless screening thresholds are used that would require measuring cholesterol in most patients. However, universal screening is not attractive. The pressure of the pharmaceutical industry and the wish of patients and colleagues to deal with risk detected make it likely that many patients with moderately raised cholesterol concentrations will be inappropriately treated with drugs. It therefore seems that, on pragmatic grounds, the concept of measuring cholesterol only in those at high overall risk should be supported.
CONCLUSIONS
Our practical conclusions for general practitioners as a result of our simulated attempt to apply the guidelines to a screened middle aged population are as follows. The first priority remains the clinical assessment and follow up of individual risk factors, irrespective of overall risk. This requires special care in the sense of well defined and audited follow up of smokers and patients with mild hypertension, moderate hypercholesterolaemia, impaired glucose tolerance, and obesity. The Dundee risk score should be used to decide which patients merit priority for intensive lifestyle intervention within specific age-sex groups. The choice of which age-sex groups merit priority depends on the primary criteria of absolute risk and established effectiveness of intervention in each group. Patients with family risk do not need to be handled differently from other patients. The Dundee risk score should be calculated in all patients. Few practices could cope effectively with the workload generated by setting a screening threshold below 8 or a special care threshold below 12.
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